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ANTENNA PATTERN CONSIDERATIONS 
by Clayton F.Bane 


A change from one antenna technique to 
another frequently takes place over such an 
extended period that undesirable by-products 
can arise without being noticed. For example, 
when the multi-element rotary beam was first 
introduced every user spent hours rotating it 
in all directions noting, with keen delight, 
front-to-back ratio, end nulls, forward gain. 
It is interesting to note that the use of 
"single ended" transmission lines was com- 
Pletely negligible, everyone used open wire 
or twisted pair balanced lines. Since a beam 
is inherently a balanced system, the avail- 
able balanced lines were ideally suited for 
use with such antennas and the problems were 
those concerned with transforming the higher 
line impedance to the low center impedance of 
the antenna. Everything remained balanced 
including the overall antenna pattern. 


Then came the TV era and the rapid switch 
to unbalanced coax lines because of less TVI. 
But how about the beam pattern when fed with 
an unbalanced line? Many of us are inclined 
to ignore this, perhaps believing that the 
pattern is the same obtained with a balanced 
line. The answer can be obtained easily.... 
measure your pattern. You may not be at all 
pleased with what you find. 


Would you, for example, believe that the 
pattern of your beam looked like that in Fig- 
ure | ? This pattern evidences lop-sided dis- 
tortion which will be found to be rather typ- 
ical when a beam is fed with co-ax with one 
side grounded. The distortion here is prob- 
ably exaggerated by the use of an unbalanced 


network where the series inductor is in one 
feeder leg only. There is small doubt that 
one-sided, half-delta feed arrangements 
should also be suspect. Here again a quick 
measurement will tel! the tale. 


Now, why all this talk about pattern? 
First, and obvious, you will want the max- 
imum gain of the beam to coincide with a 
proper great circle map setting, not off by 
twenty or thirty degrees. Second, you will 
want to take advantage of rejection on un- 


desired signals that is offered by a good 
front to back ratio and deep end nulls. You 
may find that a great deal of blocking by 
strong locals can be greatly reduced if your 
beam has a symmetrical pattern. Look at 
Figure 2 if you are unconvinced. This rep- 
resents the same antenna as Figure | except 
that the station from which the pattern was 
obtained was a very strong local using a 
vertical transmitting antenna. Look at this 
pattern. This is a beam ? Now look at Figure 
3 which represents a pattern taken on the 


same station and using the same beam tuning 
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except here the antenna is fed by a balanced 
network and with-the addition of a Balun, 
(half-wave section of co-ax) to provide push- 
pull excitation to the antenna from a single- 
ended 52 ohm line. 


These patterns have been plotted on a 
receiving basis with a transmitting basis 
showing a close agreement. Procedure is ex- 
tremely simple. Provide yourself with polar 
graph paper and have some station serve as a 
"target" by giving you a steady carrier from 
which "S" meter readings can be obtained. 
Move the beam in 10 dearee steps noting cor- 
responding "S" meter readings and estab- 
lish a point in the graph at this signal 
strength and at this angle of rotation. Re- 
peat this procedure through 360 degrees and 
connect the various points to form a contin- 
uous curve. Whether or not your "S" meter 
is linear is not too important since the 
primary purpose of the plot is to establish 
overall pattern rather than exact gain fig- 
ureS. 


It might be stated that the location of 
the station serving as the target will have 
a great effect upon the pattern obtained. 
Try to use a station with the same approxi- 
mate elevation, since patterns of this sort 
should represent zero vertical angle...both 
stations should be at the same level. 


There are conditions where very high 
angle radiation will be emitted from the 
"target" antenna and these will tend to defi- 
nitely mask the end nulls. The lack of end 
nulls in Figure 2, for example, is very prob- 
ably due to high angle radiation and some of 
the other peculiarities due to the fact that 
the "target" station is perhaps 100 feet law 
er in elevation. | have found that most 
satisfactory patterns are obtained from 
"target" stations located on the other side 
of a range of hills, although at approximate- 


ly the same elevation. A separation distance 
of several miles is also desirable. 


Failure of receive and transmit patterns 
to be. in close agreement may be due to sever- 
al factors, one of them again having to do 
with an unbalanced system. Where the trans- 
mitting antenna is fed with an unbalanced 
52 ohm line there is apt to be a standing 
wave produced on the outer sheath of the co- 
ax feed line. This line will necessarily be 
vertical and will therefore act as a vertical 
radiator with a circular pattern. The radi- 
ation from this vertical member will thus 
tend to mask end nulls of the horizontal 
antenna in addition to "filling in" the sig- 
nal off the back of the beam. 


The main point of this discussion has 
been to point out that the pattern of any 
beam is something that should be determined 
by measurement...not taken for granted. Pat- 
tern irregularities which show up in the mea- 
surement can then be ironed out, in many 
cases by use of a balanced feed system. 


Unbalance will not generally make a sub- 
stantial difference in the shape of the pat- 
tern. This is to say that maximum front-to- 
back ratio or maximum forward gain are basic 
functions of the length of the elements. The 
overall pattern, whatever it looks like, 
should be symmetrical regardless of the width 
of its nose or the shape of the lobes off the 
ends. "Fishtail" patterns. i-e., those giv- 
ing two minor lobes at the rear of the ant- 
tenna, are largely functions of adjustments 
in the length of the director. 


Bear in mind that a given pattern of a 
particular beam will be valid for one fre- 
quency only. A beam functions by virtue of 
phasing of the parasitics and this phasing is 
a combination of that obtained by detuning 
the parasitic elements and that due to the 
physical spacing between the antenna and 
parasitic elements. This latter is based upon 
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Input Power— 
135 watts phone, 
150 watts CW 


Operation— 
VFO or crystal 
on CW or phone 


Coverage— 
80-40-20-15-11-10 
meter bands 


Completely Self-Contained 
Rapid Band Changing 
Pi-Network Output 
Accurate, Stable VFO 


TVI Suppression 
Low Pass Filter 
Compact R-F Section 


Conveniently Grouped 
Controls 


Unitized Construction 


FREQUENCY SELECTOR 


The Model 5100 Transmitter has been designed for 
amateur communications service covering both radio- 
telephone and telegraph within the confines of the 
amateur frequency bands, including 80-40-20-15-11-10 
meters. It is a compact, full bandswitching, VFO or 
crystal controlled, completely self-contained equip- 
ment, utilizing all of the latest engineering advances 
toward the effective transmission of signals with mini- 
mum harmonic content, for prevention of television 
interference. Intended for permanent station operation, 
the transmitter may further be used to drive a high- 
powered r-f final amplifier and class “B” modulator. 
The external source of power required for operation 
is 110 volts, 50/60 cycle AC. The Model 5100 has been 
designed with a view toward striking appearance, high- 
quality of workmanship, trouble-free operation, and 
ease of control and tuning. Last, but not least, its 
unitized construction permits quick access and easy 
removal of any major section without disturbing other 
sections, for part replacement and other servicing. 
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All F-455/F-550 mechanical filters have been reduced in pricesssssseses NOW 35.0 
Adapter 353A for Hammarlund SP-400 or National HRO-60......seeeseeeeess NOW 65.0 
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some fraction of a wavelength and will only apply ex- 
actly at the design frequency.Thus as the beam is oper- 
ated at frequencies higher than the design frequency 
the director and reflector effect become longer, at 
the same time that the fixed spacing tends to become 
wider, (greater portion of a wavelength at the higher 
frequency). A change in beam pattern is therefore in- 
evitable with substantial changes in operating fre- 
quency. Something else also occurs and that is a change 
in impedance characteristics of the driven element. 
It might be stated that in general a closed-spaced 
three element beam, (.| and .15) when properly tuned 
will show a reactive driven element at the design fre- 
quency due to the coupled reactance from director and 
reflector. This is a perfectly normal phenomenon and 
makes itself evident by a driven element which looks 
"short". Under these conditions however any attempt to 
lengthen the antenna will result in a reactance being 
coupled back into both parasitic elements and hence a 


change in pattern...probably for the worse. 


The best method of providing a resistive load for 
your feed line is to use a combination network similar 
to that shown in the last Tecnews. This network will 
cancel reactance present in the driven element, match 
the impedance of the Balun-line combination, (200 ohms) 
to the driven element. The question has been asked as 
to the frequency sensitivity of the one-half wave Balun. 
it will be substantially flat over, (typically) the 
entire 20 meter band with a resistive load. Much will 
depend upon initial beam tuning and spacing, and the 
degree of reactance will affect the frequency sensi- 
tivity of the Balun network combination. A SWR of 2 to 
! or less should be possible over most of the band. 


A check on your beam pattern may turn up some surpri- 
sing results. Give it a try. 


Thanks to W6AWT for his valuable assistance itn antenna 
pattern work. 


FREE!! ANTENNA PATTERN PLOTTING PAPER 
Elmar has prepared a quantity of polar graph paper, (same as used to plot Fig. 1-2-3 except 
85"x11") which will save you time and trouble when plotting your antenna pattern as out- 
lined. These sheets are available at the Elmar Store 140, [ith St. Oakland. If you can't 
drop in, a postcard or QSL will get some to you via mail. Quantity is limited..Order Now. 
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